We establish the existence of a nontrivial solution to systems of coupled Poisson equations with critical growth in unbounded domains. The proofs rely on a generalized linking theorem due to Krysewski and Szulkin, and on a concentration-compactness argument since the Palais-Smale condition fails at all critical levels.
Introduction
In this paper, we study the existence of nontrivial solutions to the following systems of coupled Poisson equations with critical growth in unbounded domains
and
where Ω * = R N \ E with E = a∈Z N a + ω * for a domain containing the origin ω * ⊂ ω * ⊂ B(0, 1/2) the open ball centered at the origin of radius 1/2; and Ω * * = R l × ω * * is a cylindrical domain with ω * * a bounded domain of R N −l for 1 ≤ l ≤ N − 1, and 0 < γ, λ < λ 1 (Ω * * ), with λ 1 (Ω * * ) the best constant in the Poincaré Inequality:
More precisely, using variational methods, we shall establish our following main results:
Theorem 1.1 Problem ( * ) has a non trivial solution.
Theorem 1.2 If γ, λ ∈ ]0, λ 1 (Ω * * )[, then Problem ( * * ) has a non trivial solution.
This type of problems on bounded domains were studied in the subcritical growth case by Husholf and van der Vorst [8] using the Indefinite Functional Theorem due to Benci and Rabinowitz [1]; and by Felmer and Wang [7] who obtained multiplicity results using Galerkin type methods. The critical growth case was studied by Husholf, Mitidieri and van der Vorst [9] where they used a dual formulation due to Clarke and Ekeland [3] . To our knowledge, there are no results in the literature establishing the existence of solutions to these problems in unbounded domains.
Observe that these problems have a variational structure. Indeed, they constitute the Euler-Lagrange equations for the functionals:
